P202: IV-A2 Pre-Lab

P202: IV-D2 Pre-Lab

IV-D2 Pre-Lab


Pre-Lab for 
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Pre-Lab Figure 1. Electric Potential Field Units: Volts




The purpose of this pre-lab is to give you some practice in determining magnitude and direction of an electric field using a two-dimensional plot of electric potential.

Instructions:

You may use pencil and erasures are acceptable on this pre-lab

1. On the accompanying map determine the electric field at each point A, B and C as follows:

a)
Interpolate a contour through the point by drawing the contour so that it parallels the contours which bound the point.

b)
Draw a line through the point, perpendicular to the interpolated contour. The line should end on
the contours that bound the point.

c)
Measure the length of the line just drawn.

d)
Determine the change in potential between the bounding contours.

e)
Divide the change in potential by the length of the line drawn. 

The absolute value of this calculation is the magnitude of the electric field. 

The direction of the electric field is along the line drawn and will be pointing in the direction from the higher potential  to the lower potential.

2. Examine the magnitudes of the electric fields found at each point. Determine a convenient scale to show the electric fields as a vectors on the map. Draw a scale on the map showing this scaling. For example, if the maximum and minimum electric field magnitudes are  20 volts per cm and 5 volts per cm respectively, a convenient scale length might be 1 cm = 10 volts/cm.

3. At each point where the field was calculated, draw a scaled arrow representing the electric field on the map with its tail located at the point. The length of the arrow should be proportional to the magnitude of the electric field and should agree with the scale just drawn. The direction of the arrow should be in the direction of the electric field.

4. Beside each point also write down the magnitude of the electric field.

5. Using what you know calculate the work done in moving a 3( C positive charge from point A to point B.

6. Turn the pre-lab in to your lab instructor when you enter the lab.

If you need help see your lab instructor,  discussion section leader or go to the physics forum for assistance.
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You may have noticed that no charge is shown associated with the above potential field. One of the neat things about using fields is that, once we know the field, we don’t have to be concerned with what produced it. In the above case we know that some combination of charges produced the potential field (and electric field) shown above. But once we know  the potential/electric field we don’t really need to know what the charge distribution is to find the behavior of a charged particle moving through the field. All the information we need to find the motion is contained within our description of the potential/electric field. Being able to consider just the field and not the particle gives the physicist a powerful tool in analyzing electrical phenomena. 
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